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ENLISTMENT SUPPLY, RECRUITER OBJECTIVES,
AND THE ALL-VOLUNTEER ARMY

By James N. Dertouzos*

Several factors copld threaten the viability of tﬁé all-voluoteer
army in the years ahead. A dgciining youth populotion,lenhﬁhcéd'
ciyilian employment opportunities, and increased omphasis<on budgetary
restraint may make it difficult.to attract the desired quao;ity of
enlistmenfs. In addition, the increasing sophistication dﬁ militéry
hardware may require concomitantly greoter skill and intelligence on the
part of enlisted petsonoel.

In such a setting, policy makers need information in order to
respond to demographic and econoqio changes with an appropriate
allocation of limited recruiting resources. Unfortunatel', past
fosearch has foiled to come to any general consensus regafq;ng,the

relative importanoe of factors affecting enlistment supply;f ‘This

failure stems, in large pért, from a fundamantal flaw in the methodology

employed in most manpower studies.? In porticnlar; the observed )

#The Rand Corporation, Santa Mon1ca, California 90406. This
research was sponsored by the Office of the Assistant Secretary of
Defense (Manpower, Installations, and Logistics). I thank Richard
Fernandez, Glen Gotz, James Hosek, John McCall, Mike Polich, James
Press, and Peter Stan for valuable comments.

1Some of the more ~ecent examples include Cralley (1979), Fernandez
(1979), Huck and Allen (1977), Morey (1980), Hanssens and Lev1ea (1983),
and Ash, Udis, and McNown (1983).

’More generally, it can bte argued that many empirical studxes are
" similarly hampered by the failure-to: recognize that economic data are '

most often generated by choices of private agents who are constraxned by

matkec-determined variables. See Sargent (1981).
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production of enlistments is assumed, at least implicitly, to be
determined solely by supply factors. However, recruiters do not
passively process enlistments. Rather,:by allocating time differently
in response to quotas and the incentives provided for achieving and
exceeding these quotas, they alte: both the quantity and quaiity of
enlistments.

This work begins to remedy the past deficiencies by explicitly
éonsidering the interaction of these demand factors and variables
characteriziyg supply in the deterﬁination of enlistment outcomes. The
paper is organized as follows. vSection I introduces the cbncept of
production "tradeoffs" between categories of enlistments and utilizes a
simple médel of recruiter behavidr in illustrating the importance of
quotas and incentives in the choice of an enlistment mix. The next
section provides an empirical application of a more general model,
utili;ing monthly Army enlistment data for 1980 and 198i. . The results
suggest that the traditional focus only on the supply of recruits yields
'estimatés which can significantly understate the importance of economic
and resource allocation factors. Final}y, Section III.discusses.somé of

" the major policy and reségtch implichtions of the results.
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I. RECRUITER TRADEOFFS AND ENLISTMENT SUPPLY

Previous studies assume that the supplylof high quality
enlistments® is determined by economic factors such as civilian wages
and alternative employment opportunities as. well as teozuiting resource
expenditures including militarf pay, advertising, and the number of
recruiters. A general functional form representxng this relatxonsh1p
would therefore be:

= f(X,R)

where H, X, and R represent the number of high quality enlistments,
economic variables, and recruloing resources respectively. The implicit
asoumption is that unlimited "low quality” enlistments can be secured
costlessly. However, brocessing any volunteer gequites significant
papef work, counseling, and physical and mental testing before actual
aoceptancer Thus, an increase in the number of low quality recxuits, L,
-will take time and resources away from activities which would increase

high quality enlistments. The appropriate model becomes:.

(1" £(H,L,X,R) = 0 . | - ..

In order to estimate equation (1) it is necessary to model
enlistment domand or recruiter objeotives.‘ Recruiteos are eV&luat#d on
‘ the basis of the quantity and quality of ealistees theyvattraot. Given
the range of feasible pioducfion, recruiter choices will depend on [the

rewards -associated with different combinations of enlistments. ' Army

3A high quality enlistment is conventionally defined as a high
school graduate (or senior who will graduate) who performs at or above
the 50th percentile on the Armed Forces Qualification Test (AFQT). | This

definition seems somewhat arbitrary since there exists little coavinciag -

evidence that subsequent performance of these indivxduals is measurpbly
. superior to others

PRy
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recruiters are given monthly quotas or goals by category of rocruits.‘
Success or failuro as a recruiter (or recruiting area commander) is
measured on the basis of performancelrelative to these quotas. Thus,
the general formulation for recruiter objectives can be given as:

@ U= LY

where Q is a vector of quotas or enlistment goals, by categoryﬂ Tho
recruiter or recruiting area will maximize the objective (2) subject to
the supply constraint (1). This process yields first order conditions
for a maximum:*

& I A A

The first-order condition, along with the. supply relationship (1) may be
combined tolderive reduced-form expressions which reflect the

interaction of both supply and demand for enlistments:

(%) B = ¢ (X,R,Q)
and |
' (5) L= ¢,(X,R,Q)

These equations express numbers of high and low quality enlistments
as functions of all exogenous variables affecting both supply and
demand. Unfortunately, without imposing further restrictions on the
undeclying relationships (1) and (2), the model yieldn few qualitative

| -predictions.” '

*In other words, the marginal race of substitution of high quality
for low quality enlistments in the recruiter's objective function equals
the potential tradeoff given by the slope of the supply relationship.
The second-order condition concerns the relative rates at which the
recruiters' indifference curve and the enlistment supply -curves are .
changing. '

‘At this stage of generality, the signs of most of the partial
derivatives of (4) and (5) are ambiguous. All that can be said is that
-dH/3Q is opposite in sign to 3L/3Q. That is, a change in quotas will
‘alter objectives, but will not disturb supply relationships. So, if
recruiters opt for more high quality, it must be at the expense of low
quality enlistments. In view of the theory of conjugate pairs
(Archibald, 1965) this is not surprising o

D o e T R N
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Figure l.illustrgtes a simplé model of recruiter behavior and the
implications for estimating enlistment supply. The curved solid line
aa"represents the recruiting possibilitiés frontier. showing all
feasible combinations of high (H) and low (L) quality enlistmehts
possible given a particular market environment and level of recruiting
resource expenditures. Recfuiters, by ;ngaging in different types of
activities, can choose any poinﬁ on this frontiet,'thereby altering the
mix of enlistments to include either greater or fewer numbers of high
quality recruits.

Now, imagine thgt a recruitipg area is given a quota or goal for
total enlistmeﬁts and, above all elég, recruiters will strive to attraét

a total number of enlistments equal to this quota. In figuré.l, the 45

degree lines represent combinations'tétaling Q, and Q reSpe:tivély.
‘ . : 1 2 :

Now, once the overall goal is achieved, tecrﬁiters will attempt to

secure the highest percentage of high quality enlistments possible. In

'other words, recruiters choose the feasible outcome "hlvh maxlmizes high

quality enlistments subject to the condition that H + L = Q.* So, under
supply conditionq represented by the frontier aa' ‘and with an overall

quota of‘Ql, poiﬁt'A will be chosen.

A changing environment or resource level results in a shift in the

recruiting poisibilityvcurveu For example, an unemployment rise ;ould
increase,thé'range of potential enlistments with the.recfuiting>frontier
éurQe expanding to the dashed line bb'. However, the :esulting~chang€
in high and low qualiiy enlistments depeﬁds on the siz; of the shift. but
-__—-?;;z;f;haracterizat1on of recruiter behavior is illusttaﬁive but -
overly simplistic. As suggested earlier, Army recruiters are given

quotas for high and low quality categories separately A more general
model is estimated below. ’ ’
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also on the point chosen along the new curv'.. If quotas do not change,
point B will be chosen, répresenting a large increa;e in the number of
high quality recruits. On the other hand, if total éuotas are
simultaneously increased to Qz, point € will be chosen. For this
cutcome, a negligible‘change in high quality enlistments is observed
even though.low qualit& enlistments have increased substantially.
Clearly, an analysis of only the former, with no consideration of quotas
and enlistmeﬁt mix changes, could yield misleading'results.

If supply conditions enable tecfuiters'to achieve quotas for all
categories easily, the solution'may be.furtheg complicated ;f recruiters
do not have sufficient incentives to fully utilize resources and
overprodu;é. Indeed, if future quota levels are altered to conform ;o
current production, recruiters may conclude that it is in their best
interest not to exceed quotas signifi:antly.? If tﬁey did, present
success could guaraatee future frilure, especially if the recruiting
environment deteriorates. In addition, if rewards for ;verprqduction
are viewed as being meager, recfuiters may choo;e'to enlist‘fewet high

and iow quality individuals.®

'For example, it is commonly observed in the central planning
lizerature that quota overfulfillment can incredse future requxrements.
See Nove (1977).

" %The services reward overproduction, i.e., exceeding quotas, to
some degree. For example, the Army awards badges, rings, and letters of
. commendation at different levels of achievement. However, we will see
. that these rewards may not be taken very seriously by all recruiters.
. Unfortunately, observed enlistments in such circumstances can no longer
be assumed to be on the production trade-off curve, thereby making
statistical identification of enlistment supply relationships quite
difficult. Future research efforts should attempt to include an
. explicit treatment of the labor-leisure substitution in this context.




li. EMFIRICAL RESULTS

In theory, recruiter quotas and incentives-to achieve and exceed
them can have draraiic effects cn observed enlistment levels. To test
this theory, a simultaneous equation model of enlistment supply and

demand was applied to monthly data from the army for 1930 and 1981.

A. DATA DESCR!PTION

The units of observation were areas served by individual’ﬁilit;ry
Entrance Processing Stations (MEPS), of which thexe were 67 during this
time period. In order to limit model complexity, data we;e utilized
only from the 33 MEPS that were not affected by a variety of
experimental educational assistance test programs which were in
operation at the time. The data include observations on enlistment
contracis, local employment conditions, area populetions, civilian wag;
opportunities, production recruiters, and quotas.’ Table i provides

variable definitirns and mean values for 1980 and 19R1.

B ESTIMATING EQUATlONS
The general expressions for enlistment supply and demand must be
given specific functional fo:ms for empirical implemsﬂtation ' As‘a

first approximation assuue that the supply relationship has the

following log-linear form:?

. *For a more: detailed description of the data employed, see
Fernandez (1982).

}%The algebraic formulation employed for empirical purposes imposes
a trade-off curve which is convex to the origin. Although the implied
increasing returns to specialization could make sense at interior
points, -this is not likely for all ranges of production, espacially as
enlistments asymptotically approach populaticn limits. Thus, the
relationship shouid be viewed as a local approximation that fecilitates
_comparison with more traditional models of enlistment supply. Future
vwork should utilize functional’ fnrms uhich are mrre flexible




Table 1

VARIABLE DEFINITIONS AND MEAN VALUES

Mean

Varisble Definition
1960 . 1981
H Enlistees having High School . 39.€ 46.9
diplomas, AFQT: 50+ percentile
, L Enlistees having High School 64.1 58.2
~diplomas, AFQT: 50- percentile
v Unemployment rate, all workers 6.9 7.2
16 years of age or older '
v . " Wages for manufactuting production 7.1 7.8
workers, all ages
P Population (1980) of males, 165.6  165.6
15-19 years of age (thousands) ‘
R Recruiters 75.9 . - 76.3
Qh Quota for High quality accessions 49.7 40.7
Q. Quota for low quality accessions 67.6 66.7
6) log(H) = Alog(L) + B, +.B,1log(U) + B,log(W)

+ s3log(n) + B, log(P) + I8 M,

where H and-L are enlis‘ments, U is the "nedployment rate, W is the

civilian opportunity wage rate, R is the number of production

ecruiters P is an estimate of the 1980 census population for males‘

15-19 years of age, and the H

capture seasonal variations.!?

{ 's are monthly dummy variables meant to

110nly nine months 'of data for each year were readily available.
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The trade-off parameter, \, represents the elasticity of high
qualicy.enlistments with respect to low quality enlistments. If,_as
expected, low quality enlistments a}e easier to attract, )\ will have a
value of between 0 and -1. The B's can be interpreted as partiaL
elasticities of high quality reéruits with respect to unemployment,
wages, and ¥ecruiters,'respectively. They are "partial" because they
are computed under the'assumption fhat'the number of low quality .. =
recruits is held constant.

The supply relat1onsh1p (6) contains two endogenous variables, H
and L, and cannot be estimated using s1ng1e equatlon methods.
Therefore, it is necessary to 1ntrodgce an expression which takes

account of recruiter obJectlves As a first approximation, one can

~utilize spec1f1cat10ns representxng the reduced-form express1ons (h) and

(5). Assume that the equations for high and low quality enlistments

are:

(7) ' ‘ 1ongS = a) + a,log(V) + azlog(w)'+ a,log(R)
+ aalog(P) + aslog(Qh) +“6108(QL).

(8) log(L) = T, + ¥ 10g(U) + x'1og(w) + ¥,log(R)

+7 1og(P) + ¥ log(Qh) +¥ log(QL)

The joint estimation of exther {7) or (8) along with the structural

-equat:ﬂn (6) provides estimates of the under1y1ng supply relat1onsh1ps

‘of primary interest to this study.}?

1

'2This procedure is equivalent to a twastage least squares

- estime=icn of expression (6) with the quotas acting as instrumental

variables. We will see that the estimates obtainéd were invariably
similar to those derived using a more complicated non-linear full-
information maximum likelihood method.
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As an alternative, one can di;ectly utilize an expression
representing recruiter objectiQes. To illustrate, assume that
recruiters, or recruiting distriéts, 5ttempt to maximize some objective
9) 9108((H/Qh) -3, 1 + (1 -0)1og[(T/Q,) -¥ l
where T is the total number of enlxstments T=H+ L, Qb and QL are
quotas for high and low quality enlxstments, and Qt is the total volume
quota, Qt = Qh + QL' The shvft parameters, lh and ¥ ¢» can be given the
interpretation of being ' sub31stence. levels of performance‘relatxve to
quotas. That is, their value denotes 'the minimum acceptqble~percentage
of the quotas that recruiters strive for. The weight paf&meter, 8,
represents the relative importance of high-vérsus low quality
enlistments in the objectives of recruiters. If 8 is close to a value
of one, highe: quality is eﬁphasized as opposed'£o lower categories. It
is clear that these parametefs.serve to generalize the expression and
allow for a variety of objectives as special cases.!?

Maximi%ing ) subje@t to the supply relationéhip (6) yields the
following first-order condition:

.(10) (6(T -‘;Qt)]/[(l - 8)(H - 0,901 +1=L/M

It ié péSsible, using_nonlineﬁr maximum likelihood estimation
techniques, to estimate equations 6) and (10) joi;tly. If the model
specification is correct,ithe-system is exactly identified and the
procedure yields consistent gstimates of the céeffiéients'aﬁd

'asymptotically efficient standard errors. The advantage in utilizing

137 variety of alternative characterizations may seem to be equally
plausible. The "Stone-Geary" formulation above has several desirable
properties. Most importantly, the parameters can be readily estimated
and interpreted. Future research will investigate alternatlve
approaches.
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exbression (10) is that the underlying parameters of recruiter
objectives are identified as well as the structural supply

relationships.?* -

C. EMPIRICAL ESTIMATES OF ENLISTMENT SUPPLY
Table 2 presents three sets o. estimates for41§80. The first two

'sets report ordinary least squares coefficient estimates an& standard
errors for expressioni(7j, the reduced form approximation for thelgumber
of high;quality enlistments. The first set, ﬁowever, excludes the quota
variables which influence demand for enlistments. Tuis specification
representsAthe most common research approach. The second set includes
the quota variables and can be interpreted as the reduced-fo:ﬁ
relationéhip between the number of high quality enlis;ments and factors
which characterize both sﬁpply andvdeménd. The lgst set reports results
from the joint maximum likelihood estimation of the supply relationship

(6) along with the reduced-form expressijon (8).

The comparison of reduced-form estimates for 1980 suggests that the -

inclusioﬁ of variables dénoting enlistment demand can be quite
important. In particula;, the ;stimates indicate ﬁhat the elasticity of
high qualiﬁy enlistments witﬁ respect té.high qua}ity quotas was .420
with a standard erfér of .094. An incfeasé‘in quotas for low quality

" enlistments has an opposite but equivalent effect. In addition; the’

‘inclusion.of quota variables changes the magnitude of other coefficients

to some degree, though the qualitative nature of the results remains

similar.?®®

1*Unfortunately, the procedure is quite costly. . Some preliminary
estimates using this approach are presented below. v
1%In general, we would 2xpect that excluding quotas would bias the
coefficients of variables which are correlated to the quotas. For
" example, large recruiting areas have higher quotas, bigger staffs, and °
are typically located in communities with greater wage rates. It is not
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The reduced-form estimates for the elasticities with respect to
_ economic factors are plausible for 1980. The estimated elasticity with
respect to civilian earnings was negative and significant at -.808. In

i addition; the .results indicate that unemployment rates are positively

related to the number of high quality enlistments, holding other supply

and demand factors constant. A lo-percent rise in the unemployment rate
results in a 5.75 percent increase in the number of high quality
recruits. On the other hand, the‘effect of male teenage populétion
appears to be insignificant.!'®

The recruiter elasticity for the fully specified set of reduced-
form estimates was positive and'significant. For the'1980 data,‘the
elasticity of high quality recruits with respect to recruiters was
estimated to be‘.842, with a standard error of .153. This is somewhat
lower than the estimate derived from the expression which ignores demand
factors;

The third set of esfimates presents coefficients from the supply
'relationship or erade-offycurve (6). 'The eetimated elasticities are

uniformly larger in absolute value for all supply variables. This is as

‘expected, since they represent partial elastxcxties or the expected

surprising, therefore, that these coefficients were most affected. The
correlations with unemployment rates and the monthly dummy variables are
less obvious' and,. thus, the estimates change very little for these
explanatory variables o
1¢This result may seem surprising to some. It is 'interesting to

note that the population c¢oefficient is reasonably precise. That is, it
is significantly different from a wide range of positive values. This’
result is plausible if one does .not believe that markets are saturated
with recruiters. That is, recruiters are already unable, due to time
constraints, to contact all potential enlistments. So, an increase in
the population does not necessarily 1ncrease the number of individuals
contacted. This interpretation makes sense given the rather high
tecruiter.elastxczties reported below. Of course, measurement error in
the population variable could account for this result.

-~
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percentage increase in high quality enlistments holding the number 'of
low quality enlistments constant. The partial elasticities of high
quality enlistments with respect to ciQilian wages,‘unemployment,_and
recruiters are estimated to be -1.014, .764, and 1.193 respectively.

vIn addition, the trade-off parameter; A\, was estimated to be -.393
with a standard error of .099. Evaluated at the'mean values for high
and low quali;y‘graduatés, this élasticity eséimate fields a tradeoff of
slightly greatér than foﬁr to one. In other words, a recruiting area,
by reallocating effort, could attract an additional high quality
enlistment for vach four lower quality individuals given‘up.”

The model was also estimated using>1981‘4ata. For the most part,
coefficient estimates for these regressions were similar. In general,
however, the éiasticities were smalier in magﬁitude. The elasticit;es
of high éuality enlistments with respect to civiliaﬁ éarﬁings,
unemploym;nt, and recruiters were estimated.to be -.164, .307, and .a6§,
respectiVelyQ However, the coefficient on civilian earnings was not
significantlylaifferent from zero.. Tﬁe elasticity with respect to the
high quality qnﬁta was similar to the 19601coefficient, .459. On the
7;;;;;ﬂﬁand,'the éstimated‘elasticity of higﬁ_ﬁu%iity recruits with

" respect to low quality quotas'was not significéntly different from zero.

17A1though the estimations presented focus on the tradeoff between

high and low AFQT categories of high school seniors and graduates, such
tradeoffs occur between all such categories of enlistments, including
nongraduates, reserves, women, and prior service individuals. .The
analysis and estimation methodology is perfectly applicable to these
more finely defined output categories. . For example, the tradeoff
between high quality graduates and all other male enlistments, including
nongraduates and low AFQT category graduates was estimated to be between
five and seven to one. Unfortunately, the quota variables, proxied by
accession quotas led three months, were not as reliable for other
categories. For example, the size of potential estimation biases due to
measurement ‘error was determined, via reverse regressions (Leamer, 1978)
to be significantly larger. Thus, these results are not reported here.

.

— -
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The estimated trace-off elasticity for 1981 was -.274 with a
standard error of .114. When evaluated at the 1981 mean values for high
and low quality enlistments, a four to one tradeoff is dbtained. This
tradeoff, identical to that derived using 1980 data, again suggests that
high quality enlistments arelfour times as difficult to recruit as are

individuals in the low quality category.

D. RECRUITER INCENTIVES AND ENLISTMENT SUPPLY .

Of course, the previous analysis assumes that recruiters will
always have incentives to maintain constant levels of effort aﬂd tully
utilize available resources. However., although recruitér succeSs and’
subsequent promotion depends on production relative to quota
allocations, the rewards for overptoducgign may not, for'a variety of
reasons, be sufficient to induce maximum effort at a}l times.
Recruiters may prefer to allocate their time toward leisure activities.

Indeed, preliminary evidence suggests that there may even exist

[ ' .
disincentives to overproduce. Descriptive regressions of changes in

qﬁotas from 1980 to 1981 as a function of various measures of production
relatfve to quotas.in'1980 suggest a very‘strong‘positive‘correlatioﬁ.
Rec?uiters who exceedéd quotas ‘in 1980 had reia;ivelylhighef quotas in
1981. If production in one period't;defines standards in the next,
extremg_succe;s may guarantee failure in the_future;" Thus, despiie '
the outward shift in the locus of recruiting pioduction possibilities,
the técruiter,may choose a pqint‘which is internal to the frontier.
1*For 'example, the elasticity of the percentage change in high
quality quotas with respect to the ratio of high quality enlistments to
quotas in 1980 was estimated to be .474 with a standard error -of .048.

So, an area which overproduced by 20-percent in 1980 could expect a’
10- "percent increase in quotas the next year'




i

R
P T

‘19A3) %S 8yl 3e JuedlJIubisy ) -

. 660" . #E6E "~ - : : ~ (1)6og .
. nLo* C wl2n- - - . - (idb)boy . ST
: . o n6o*  w0zn’ - . . (uw)bor |
o su 680°- 6ot 0oz “901° LeL- ~ des
o L 6yt goL* ongs” - 9oL -~ 960" . T6ov - L
o T R T A 60t * wgot" Lor- 650" o oane :
nLe £02°- 660° g8l "- 901" 002"~ . unr
,_ L #£92°~ 660" gnLt- 901" .am._.-.. o Rem -
St L= 660" 860°- 901° sor- - Jdv -
S £00° = 960’ n00° et 600~ T 9
) e 250°- " 160 Gno°- goL* 8no°- Qa3
© ost* 160° Ltar” oLo0° I 190+ (@)1
- ! ’ 261’ »E6L°1L gGL” «2h8’ ofL" 196" ’ (y)bo) .
. | L9° whoL se1” " wSLS” ont” - wting” {nidoy . -
- néz o’ i- 092" c08°- g2 ghe - (n)60)
: 96z L - 96m'- 2901 652°- . mGLt 961" 1dasseauy R
40443 o3ew1383 . ,yosgu ~ 9Iew)is) J0o4a3 918w}383 . YL LIFLYY
- pJepuelS 3ueidljiaod piepuBlS 3UB|313380D pJiepuelIS 3UG1D1J 3000 -
‘ | £ 2 ] .

0661 ‘SILVAGVYD ALITVND HSiH J0 AVddNS 3HL - .
2 ojqey




|
~
-

[}

*1eA9| %G 3yl I® juedtyiubisy

: S_ao,.

nite ahlz - - :

990" 160°- “(19)601

990° a6ch” - (ud )60l
901" 920° 60" #202°- 160", c20° dog
oLt” L9t° n60° 9cL - L6o0* 180" bny
oL’ w062° t60° 220°- 960" noz* ine
soL* 120" 260° 291 - 60" t20°- unp
Lot” #OLE "= £60° *0EH "~ 860" woL2° - Aew
Lo et~ £60° 82"~ L60 nzL - adv
wot* 2¢0°- L80° 800°- 60" 010"~ Jeq
£oL" 960°- L80° 6n0° - n60" 6h0 "~ ~ qey
eLL’ 860" oot* 600° Lot 290° (4160}
% #980°1 2 *99n* 201" ange” ()60}
281" " w906 el «lOS° ont* g92° (n)6o)
£L2° #00L" = 9z’ "ot - 1% 6. (M)60)
gLo°L 216 - 980" . 2Zno"- see” 2nn- 1doosviu|
J0443 XY UTEL Y J0Ju3 930w} 3183 40443 o,u-l.».uu ILLINT 7Y

paepusaIS 1Ud19) 44000

3

2

paRPUBIS JUB|D)JJO0D.

pJiepusIs  3UB}D}J)00)

i

Le6t

£ 9olqe)

‘SILVNAVYD ALliVND. HOIH uo.>ams1m 3HL




- 18 -

Without appropriate incentives, the observed level of enlistments will

understate the potential impact of the exogenous shift in market

conditions.?!?

To test these propositions, the sample Af‘33 recruiting areas was
divided into two groups for separate analysis. First, the ratio of high
quality enlistments to quotas Qas computed and averaged for each
recruiting area for the two-year period. Thé mean ratio was ;92.» That
is, reétu1ters located in a 1epresentative'MEPS area managed to enlist,
on average, a nu&ber of higﬁ quality individuals equél to about 92
pe;centlof their quotas. Half 6f the sample had average production of
over 92'perceﬁ£ and were placed in the "high achievef" group. The other
half, with average production over the two-year petio& of under 92
percent of hig; quality quotas, became the "low achiever" group.

Table &4 presents the results of estiﬁating the structural sﬁpply
expression (6) for the two groups using the 1980 data set. The
differehces for the two groups are striking. For the high achiever
group, only the estimated elasiiéity.fOt population is significantly
different frqm zero and, even so, thg negaiive sign is not piausible.
_All theé other coefficients.gre insign;ffcanthwith large standard errors.

‘Elasticities with.resbect to earnings and unemployment have incorrect

signs. The elasticity with respect to recruiters was Bstimated to be

1%This could very well acoount for the smalles estimated supply
elasticities estimated for 1981. On average, recruiters produced only
‘80 percent of the high quality quota in 1980. In contrast, average
production-of high quality graduates amounted to 115 percent of the goal
for this category in 1981. This chaage was due to improving recruiting
conditions as well as a decline in the overall quota for high quality
enlistments. If incentives to exceed quotas are less important from °

" those to achieve them, one would cxpect a dampened response on the part

of . tecruiters during ' good times.
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.475, less than half of the phole sample estimate of 1.193, and not
significant at the 5-percent level. The estimate of phe trade-off
parameter, )\, was 1.106 though insignificantly different from zero.
Taken at face value; th;s means that recruiters can increase hign
quality enlistments at the same time that low guality categories are
increased. It is clear that, in comparison with the results for the
whol. sample, the estimates of'the supply paraneters using tho
overproducer group are quite implausible.?®

The results for loulachievers, found in the third set of
coefficient estimates, are dramatically different. Indeed, the‘
estimates oonforn nicely to a priori expectations. The estimated
coefficients for demographic variables are significant and appropriately
signed. of pat;icular interest is the rather large wage elasticity of
-2.391. In addition, the recruiter elasticity.is estimated to be much
larger than in the sample as a whole. A 10-percent increase’ in the
number of recruiters would result in a greater than 15-percent rise in
high quality enlistments, holding the number of low quality recruits
constanp Finally, the trade-off parameter was estimated to be -.302
confirming that lower quality enlistments requira significant
expenditures of scarce recruiting rescurces

The comparisons of estimates using 1981 data as reported in Table 5
are quite similar. Once again, the elasticity estimates for high
achieving areas are strikingly different from those derived from the
complete sample of observations The‘elastxcitxes with respect to
earnings, population, and unemployment do not confirm theoretical

expec:ations .The elasticity of high quality enlist-ents with tespect

2%For this group, the estimates probably trace choices of points
inside the recruiting trade-off curve.
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to recruiters is positive and significant,vput much'lo&er at .624 than
the estimate for the whole sample. Once again, the tfade46ff parameter,
A\, is estimated to be positive, a counterintuitive result. It is
appsrent that the eﬁtimations do not accurapelf'refleét the supply
relationships of interest.

Estimates for the low achiever aregs again conform to theoretical
expectations. The elasticity of high quality enlistments with respect
to the civilian wage opportunities is ;2.178 with a standard error 6f
.433. For uneﬁployment, the elasticity is .552:‘ Once ggain, these
coefficients suggest that, in areas whe;e rect;iters:are nct typically
achibving quotas, the number of high quality §hlistments is more elastic
with respect to economic changes than in areas charactérizgd by
overproduction: For recruiters, the estimaiédielastiéity is virtually
the same as that from the 1980 Aata., The estiﬁated trade-off pafameter
again indicates that a ten percent decline in lbb quality enlisthents
byields about a three percent increase in high quality individuals..

The rather stark and coﬂsistent.divergencg ih_the estimated supply
parameterg is quite convincing. Supply elasﬁiéities are generally not
signifiéant and pfteﬁ have implausible signs‘for areas where guotas are -
\consistently achieved. 1In addition, ipcreaied resource eipenditures on
additional recruiters have only limited effec;q on the number of high
" quality enlistmen;é. There is a strong implication that'recrﬁitggs in
such areas have few incentives to increase prdduction due to an improved
climate once quotas have already been achieved. To some exﬁent.
enlistments might ihcréase, but it seems clear ﬁhgt recruiters wi}l not
be motivated to maximize the métkec‘é potential and take full advaﬁtage'

" of economic.or resource changes.
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Unfortunately, it appears that observed enlistments in such
circumstances do not represeat the production frontier, but instead are
internal points: To the extent that some recruit;rs and recruiter
managérs may be more motivated than others to exceed quotas, on:. might

expect a positive reiationship between numbers »f high and low quality
. enlistments for these areas. That is, once quotas are achieved, s;me
areas will exhibit ﬁo increases in enlistments of any type, despite
economic or resource effects which would shift the suppiy or trade-
off curve outward. Other areas might be so motivated and one would
' observe a point closer to thé frontier of the supply possibility curve.
That is, such _.eas could exhibit higher numbers of both high and lbu-'
quality enlistments. Thus, for this subset of recruiting areas; there
exists a correlation between high and iou quality which is not
representative of asy suppiy rglatiqnship but, rather, refleéts
systematic differences in recruiter behavior.'

On tﬁe other hand, the resulcs for low achievers a;? quite
' satisfactory. Certainly, the coefficients are "well-behaved." That is,
they, conform to theoreticaiiexpectatiqns as'uell as previous
esfinations. Most convincingly, they are quite siﬁilar fég the two
years. >COeffici£ht estimates are_quite precise a;d do not differ
significantly for'thg,different’petiods.l In general, tho‘results
suggest ﬁhat, if recruiter incentives ars taken into'accodn:, estim;ted
enlistment responses to chaﬁges in economiilfactor;'And resource

expenditures will be greater.
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" the computational procedure.
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E. STRUCTURAL DEMAND AND SUPPLY ES+IMATES

‘As indicated, the above results were obtained by jointly estimating
an approximation to a reduced-form expression for low quality graduates
alorg with the structural supply relationship (65. However, it is
possible, though costly, to utilize expression (10) which can be
directly derived from an explicit expression for recruiting objectives
(9). This exercise was undertaken for two imporﬁaht reasons. First, it
provides an indication of how seasitive the supply elasticity results
are to the specification of demand relationships. Second, the estimates
of demand parameters can ptovide more direqt iﬂformation on the nature
and significanﬁe of recruiting ébjectives in the determination of
enlistment suéply. Table 6 present; the results of a nonlinear two-
stage estimation proce®.re as applied to bothlsfructural expre#sions (6)
ané (10) for the low achiever groups for both 1980 and 198i."

The estimated supply parameters were virtually identical to those

obtained using the siméler estimating methodology. The elasticities

with respect_to unemployment, civilian wages, and recruiters all fall
within a standard deviation.of those derived using the more simple

methodology. iIn addition, the trade-off parameter estimates, -;367‘and

"=.274|for 1980 and 1981, respectively, a:elremarkably close to the -.302

and -|290 reported earlier. This assures us that the results for the
supply relatiohships are not sensitive to the functional representation

of demand factors.

t1See Berndt, Hall, Hall, and Hausman (1974) for a description of




The model was estimated under the assumption that recruiters must,

_at a minimﬁm, achieve the total volume mission. That is, the ratio of
total enlistments to t’'. total quota must be at least one.?*. With the
subsistence parameter, lt, constrained to be equal to one, expression
(9 wﬁich specifies recruifing objectives or demand becomes:

(11) U = Blog[(H/Q,) 'Zhl,+ (1 -8)10g[(T/Q,) - 1j

Ag 1in, T is the total number of enlistments and the Q's are enlistment

quotas. The high qua}ity subsistence parameter, Xh, was estimated to be
.973 for 1980, with a standard Aeviation of .043. For 1981, the
estimate was .929 Qi;h a standard error of .034. This suggests that
recruiters take their quotas for high quality enlistments quite
seriously. That is, the data indicate that the minimum acceptable
number of high quality enlistuents is very close to the production quota
or goal. The estimatés of the parameter 8, .755 and .825, are not
significantly different for 1980 and 1981.‘ This parameter indicates
the relative weight placed on pro@uction of high versus low quality

23

enlistments in recruiting objectives. The relative importancg of high

'

22This restriction facilitated the convergence of the estimates to

the maximum likelihood selution. Likelihood ratio tests comparing the
sum of residuals for the restricted versus unrestricted reduced-form
expressions for high quality graduates permitted rejection of the
hypothesis that the restriction decreased explanatory power. This fact,
along with the testimony of several recruiters who claimed that they
did, indeed, behave in this manner, seemed to justify the parameter
restriction on the grounds of computational convenience.

23Strictly speaking, the marginal rate of substitution of high for
‘low quality enlistments in recruiting objectives also depends upon the

"value of the shift or subsistence parameters, !h and Kt. That is, the

weight parameter, 8, indicates the relative importance of
"supernumerary' enlistment production. If the values of the ¥'s are in
the neighborhood of (1,1), the estimate of 8 can be interpreted as
signifying the relative’ 1mportance placed on high and low quality
graduates.
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' quality enlistments, given by the ratio 6/(1 - G)t- is thergfore .
computed to be 3.08 in 1980. On the margin, high quality enlistments

are more highly valued by recruiters.

Table 6

STRUCTURAL MODEL ESTIMATES:
RECRULTER OBJECTIVES AND ENLISTMENT SUPPLY

1980 1981
Coefficient Standard Coefficient Standard
~ Estimate Error Estimate Error
Supply Parameters
log(U) ' .658 .250 .535 .267
logW) ' -3.100 ' .569 -2.142  .516
log(R) - 1.647 218 1.529 304
log(L) -.367 . .120 =276 .167
DemandbPéramecers » ‘
] ‘ .755 .080 .825 .107
L1 973 .043 . o .929 .034
N
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i1l. CONCLUSIONS

This paper suggested and applied a modeling aéproachvthat7

explicitly considers the role of recruiter behavior inithe determination

of enlistments. This analysis demonstrated that tﬁe'traditional focus
solely on the supply of single categories of enlistment; is déficient.
This isibecausé'recruite;s, by alldcating_their tiﬁe in.response to-
goals--and the incentives to meet and exceed theseﬁg;alﬁ;-can alter both
the qﬁantity and quality of enlistments. Igﬁoring recruiter behavior
and the demand factors affecting their choices canﬂﬁield incorrect
estimates of the effects of economic changes and réﬁource expendi;ures.
In general, estimated elasticities of high qﬁaiity enlistments with
respect to supply variables such as the uﬁemployment rate and civilian
wages are significantly higher if recruite; choices are tak;n into
account. Of particular importanceAis the finding that, aléhough Army
recruiters appearlto be motivated to attain quotas for both high and low
quality eplistments, thgfe exist few incentives to .exceed Fhem. This
strongly suggests.that recent efforts utilizihg trédiﬁiondl supply

models to forecast enlistments or assess the impact of a variety of

educational behefits, enlistment bonuses, &nd adveftising.expehditu:gs' ,

-are of limited value.?2*

To this point, the modeling of recruiter behavior, though -
illustrative and of demonstrated émpirical importance, has been overly

simplistic.. A more sophisticated model of demand ma&, in all

2*During fiscal years 1932 and 1983, recruiters had little '
difficulty achieving quotas for both high and low quality categories. -

' This would have severely dampened the observed supply effects of

resource expenditures, enlistment bonuses, or advertising campaigns.
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probability, indicate that that quotas can affect recruiters in a less
predictable manner. Indéed, the relationships between quotas, potential

supply, relative rewards, and recruiting effort is likely to be quite

complex.?® These complexities can have profound implications for the

efficient management of recruiting resources as well as for the

appropriate estimating model to account for such demand factors. Future

work must explicitly imbed such factors as' the allocation of effort and '

the role of recruiter rewards, assess their importance, and provide
empirical estimates which will document the interaction between these

factors, supply conditions, and resource expenditures.

'

2%For example, it may be that the recent downturn in Army
recruiting is not solely due to improved economic conditions which have
increased civilian opportunities. Rather, it may be the result of high
quality quotas being set unrealistically high. Suddenly unable to,
achieve quotas which were established during a period of productive
recruiting, recruiters may, on the margin, have fewer incentives to
secure enlistments. Thus, the observed enlistment declines due to the

economic recovery may have been aggravated by an inflexible quota
allocation.
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